Introduction
Osteopontin (OPN) is a protein secreted by bone stromal cell with bone specificity and rich sialic acid, which mainly plays a role of bridge between the cell and its substrate. Several research results at home and abroad show that as a new cytokines, the high expression of OPN in breast cancer, renal cancer, esophageal cancer, endometrial cancer and a variety of digestive tract tumors is closely related to the growth, migration and invasion of tumor cell (Huang et al., 2012; Hartung et al., 2013; Sun et al., 2013) . Currently, domestic and foreign literature on expression of OPN in non-small cell lung cancer (NSCLC) and its relationship with patients' clinicopathological parameters, especially the researches on the correlation between OPN and microvascular density (MVD) is rarely reported. In this study, immunohistochemical method is used to detect the OPN in NSCLC and analyze the relationship between OPN and patients' clinicopathological parameters and MVD.
University from May, 2008 to September, 2012 were randomly selected. Each patient's clinical data was complete and pathological wax block was intact; all the patients were not received preoperative radiotherapy, chemotherapy, targeted, intervention and biological anti-tumor treatment; 87 were men and 33 were women aged from 32 to 74 (mean age 57.6±11.5 ); the patients were classified as follows: 44 cases were squamous cell carcinoma, 69 cases were adenocarcinoma, and 7 cases were other pathological types; non cancerous lung tissue (> 5 cm away from tumor) was taken as the control pericarcinoma tissue.
Immunohistochemical method
All the postoperative pathological specimens were fixed with formaldehyde, organized with routine paraffin embedding and cut serial sections with the thickness of 4μm; the detection was performed according to the S-P steps of immunohistochemical method. The immunohistochemical kit was purchased from Shanghai Dingjie Biological Technology Co., Ltd; NSCLC tissue sections were conventionally dewaxed and placed in citrate buffer (pH = 0.6) for the antigen retrieval under high pressure and at high temperature. 3% hydrogen peroxide was added to the solution, which was incubated at room temperature for 5min. PBS rinse solution was used to repeatedly wash the sample and calf serum was added for blocking. After the addition of human-mouse anti-human OPN monoclonal antibody (Maixin-Bio, Fuzhou, China; dilution: 1:200), the sample incubated at the restrictive temperature (4 °C) for 12 h. At the 2nd day, streptomycin antibiotic-peroxidase solution was added and the sections were incubated at the room temperature for 5min. After washing in PBS, according to the manufacturer's instructions, immunoreactivity was visualized using 3, 30-diaminobenzidine (DAB). The sections then were processed with hematoxylin counterstainingand rinsed by distilled water, and mounted by neutral gum. For every staining, the known positive sections were used as positive controls and PBS was used to replace the primary antibody as negative controls.
Judgment of results of OPN
The prepared immunohistochemical sections were evaluated by two independent pathologists in our hospital with single blind method, and if dispute appeared, it was determined by one senior pathology expert; when tan or brown granules occurred in the cytoplast of cancer cells, OPN staining was recognized as being positive. The microscope was used to observe the staining of cancer cell and count.
The stained slides were assessed for OPN reactivity as follows: the total number of cells and positive cells in five HPF (×200) were calculated to obtain the percentage of positive cells, including: 0, negative, positive cells <5%; 1, weakly positive, positive cells from 5% to 25%; 2, moderate positive, positive cells from 26% to 50%; 3, strong positive, positive cells >50%. According to staining, weak staining=0, moderate staining=1and strong staining=2. The final score was determined by positivity scores of stained cells and intensity scores of staining; negative, total score ≤2; moderate positive (+), from 3 to 4; strong positive (+ +), from 5 to 6. Two pathologists reviewed and scored all cases.
MVD count
Most widely used Weidner judgment standard was applied and CD34 staining counted MVD (the reagent was human-mouse anti-human CD34 monoclonal antibody purchased from Beijing Zhongshan Biological Technology Co, .Ltd); each section was processed with micro-vascular count from 3 different views in 3 intensive areas of capillaries for the ultimate average value. The obtained value was the relative value of vascular count per unit area, namely, MVD referred to the number of micro-vascular per unit area.
Statistical methods
The data was analyzed with SPSS17.0 statistical software package; t test was used to analyze measurement data of two groups; one way ANOV was used in comparing the measurement data of the group; the relation between expression rate of OPN and patients' different clinical characteristics was analyzed with X 2 test; the correlative analysis between OPN expression and MVD counting was performed with Spearman rank correlation method; inspection level α=0.05, P <0.05 was considered with statistically significant difference.
Results

OPN expressions in carcinoma tissues and pericarcinoma tissues
Positive expression of OPN was mostly in the cytoplasm of NSCLC patients' carcinoma tissues with tan or brown granules; immunohistochemical results showed 
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that positive expression rate of OPN in pericarcinoma tissues was 18.3% (22/120), while in carcinoma tissues was 81.7% (98/120), with statistically significant difference (P < 0.05); moderate positive expression rate of OPN in carcinoma tissues was 34.6 % (41/120) and strong positive expression rate was 47.5% (57/120) (Figure 1-2 
Correlation between OPN and MVD expression
CD34 staining was in the vascular endothelial cells with tan staining, and positive staining occurred in a large number of endothelial cells in tumor stroma, and microvascular distribution was uneven (Figure 3 ). MVD count of NSCLC was 50.4±14.6, obviously higher than that in pericarcinoma tissues (14.8±5.1) (P<0.01); the effect of different expression level of OPN in NSCLC with MVD count was analyzed and the correlative relation was studied (Figure 4) . The results showed that OPN expression in carcinoma tissues was positively related to MVD expression, namely, MVD count increased with high expression of OPN (r = 0.839, P= 0.000).
Discussion
OPN, a secreted phosphorylated glycoprotein with thrombin cracking site, α9β1/α4β1 combined domain and several binding sites of materials such as Ca2+, can produce a variety of life activities, whose C terminal is coupled with transmembrane glycoprotein CD44. At the same time, OPN can promote the body's immune cells back to the nest to further force malignant tumor cell with distant invasion and metastasis (Elli et al., 2012; Rao et al., 2013) . The abnormal expression of OPN in the body has a certain organization, cell specificity and is adjusted and controlled by several factors such as hormones, cancer suppressor genes, proto-oncogenes, carcinogenic promoting materials and growth factors, etc. Under normal circumstance, OPN expression occurs in breast, respiratory, digestive tract, urinary tissue and normal body fluid, whose main physiological functions include (Luo et al., 2011; Lund et al., 2013; Samitas et al., 2013) : (1) combine with integrin receptors on the surface of cell membrane and extracellular matrix to participate in the adhesion and distant metastasis; (2) promote the rise of vascular endothelial growth factor, assist the migration of endothelial cells and induce the endothelial generation of neovascularization; (4) it is the important factor of bone mineralization to combine with substrate adhesion molecules to regulate the formation or reconstruction of bone tissue or calcific materials; (4) induce inflammation and immune response through Th1, Th2 and IL-12; (5) activate some nuclear factors such as κB to further inhibit the cell apoptosis; (6) interact with integrin to induce the transduction of normal cell mediated signal.
At present, many studies show that abnormal expression of OPN is closely related with the occurrence and development of tumor such as liver cancer, breast cancer, colon cancer and some gynecological malignant tumor, whose possible mechanism is that OPN promotes the formation of neovascularization, chemotactic transfer and adhesion of cytokines as well as extracellular matrix degradation, and inhibits the cell apoptosis in different degree, especially tumor cells (Matušan et al., 2011; Huan et al., 2012; Tsai et al., 2012) . At the same time, the research (Qiu et al., 2012) has confirmed that OPN is the important factor to induce the smooth migration of vascular muscle cell induced by angiotensin Ⅱ. The results of this study show that compared with pericarcinoma tissues, abnormal expression of OPN occurs in the NSCLC patient's carcinoma tissues, which indicates that OPN may participate in the occurrence and development of NSCLC. Through further stratified analysis, OPN expression is not obviously related with NSCLC patient's gender, age, tumor size and pathology type; but OPN expression commonly occurs in NSCLC patients with poorly differentiated carcinoma tissue, lymph node metastasis and advanced clinical staging, with statistically significant difference, which shows abnormal expression of OPN is closely related with outside invasion and distant metastasis, but does not enhance the continued proliferation ability of tumor in a certain fixed position and affect the formation of ecological niche before metastasis. This phenomenon may result from that OPN promotes the neovascularization and lymphatic vessel as well as the increase of vascular permeability and eventually causes lymphatic and blood metastasis. Therefore, we not only study the abnormal expression of OPN in NSCLC but also the relation between OPN expression in cancer tissue and MVD. The tumor micro-vascular density is used to suggest the quantity of neovascularization and is a quantitative indicator of degree of tumor neovascularization; suggest the tumor recurrence, metastasis potential and long-term survival. Besides, it is considered that OPN expression is closely related with growth, metastasis and prognosis of tumor (Ito et al., 2009; Maeda et al., 2012) . This study found that the density of MVD in NSCLC cancer tissue was significantly higher than clinicopathological parameters, with obvious difference between two groups. The correlative analysis showed that OPN was positively correlated with MVD expression in NSCLC (P<0.01), which showed that OPN plays a very important role in neovascularization and may provide material basis for the vascularization of tumor in the process of growth and metastasis of tumor, while vascularization further provides necessary pathways for the tumor cell metastasis.
To sum up, high expression of OPN is associated with the differentiation degree of tumor cells in lung cancer, distant metastasis of lymph nodes and clinical characteristics of neovascularization of the tumor and may play a role of promotion and maintenance in vascularization of the tumor.
